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FIGURE 2. BAGWORM CASES SHOWING ORNAMENTATION. 
The pest has the habit of ornamenting its case with cedar and arbor vitae 
cones which give the appearance of a dried pine cone, thus helping to hide it. 
THE EVERGREEN BAGWORM. 
LEONARD HASEMAN. 
The tough silken bags hanging from limbs and twigs of evergreen, 
shade and fruit trees in the winter are familiar to most Missouri far-
mers. (See front cover.) The caterpillar which makes these is com-
monly called the bagworm, basketworm or drop-worm. Its scientific 
name is Thridoptcry.r ephemeracformis, Haw. In the past it has 
always been more or less troublesome on evergreens, from which fact 
it gets its common name, but in the last few years it has become ex-
tremely destructive to many deciduous trees and shrubs and other 
rlants. The rapid increase and spread of the pest to orchards and to 
shade trees and ornamental shrubs in cities, parks and cemeteries, have 
occasioned a great deal of loss in the last three or four years. Consid-
ering its general distribution over the state, its wide selection of food 
plants and the destructive nature of its work . it is probably the most 
troublesome insect pest attacking the foliage of trees in Missouri 
today. 
HISTORY AND DISTRIBUTION. 
The evergreen bagworm is a native of this country. Its original 
home was in the south where it is still most abundant, though it has 
gradually extended its territory northward. In this northward mGve-
ment it has tended to follow river courses and the coast. This follow-
ing of river courses is especially noticeable in the distribution of the 
insect in this state. In recent years it has been reported as trouble-
some from New Jersey, Pennsylvania, Maryland, Virginia, \Vest Vir-
ginia, Ohio, Indiana and Illinois. Over most of the area in which the 
bagworm is found, it appears in sudden outbreaks, being destructive 
for a year or two and then decreasing as its enemies gain the upper 
hand. In this state it has been more or less troublesome for the last 
ten or fifteen years. 
The pest is most abundant and destructive in the western half of 
the state, especially in the sonthwestern counties and along the courses 
of the Missouri and Osage Rivers. In St. Joseph, Kansas City and 
St. Louis it is extremely troublesome upon shade and ornamental trees. 
Throughout most of the northeastern and southeastern portions of 
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the state it does little damage except in restricted regions. It is most 
abundant in cities and low bottom lands. In the cities its natural ene-
mies are less numerous and the food supply is readily accessible while 
in the bottom lands such food plants as willows grow in great pro-
fusion and the streams assist in its distribution. From the bottom 
lands it gradually migrates to the uplands where it feeds largely upon 
ornamental, shade and fruit trees. 
FOOD PLANTS. 
The evergreen bagworm is not confined to evergreens for its food 
supply as its name might imply. There is, in Missouri, no other cater-
pillar of the orchard which feeds upon the foliage of so many different 
plants. Arbor vitae and cedars are injured m.ost though it is also 
troublesome on pine, larch and spruce. As a pest of shade trees and 
ornamental shrubs it is found on weeping willow, Norway maple, soft 
maple, box elder, sycamore, Lombard poplar, locust, linden, rose, purple 
barberry. fire-bush, comus and clematis. In the open country it is 
FIGURE 3. WILLOW SWAMP OVERRUN BY BAGWORMS. 
The small oval spots are the countless thousands of winter bags con-
taining eggs. From such infested swamps the pest migrates to orchards. 
found upon willow, persimmon, sumach, sassafras, elm, and oak. In 
the orchard it is especially destructive to apple and plum although it 
is found on cherry, pear, quince and peach. In the absence of its 
choice food plants it will feed freely upon clover, ragweed, parsley, 
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surge (Euphorbia) and night-shade. This probably accounts for its 
being able to migrate considerable distances as a caterpillar. · In Mis-
souri it is most destructive to arbor vitae, red cedar, apple, box elder, 
willow, pine, soft maple and rose. 
We have not been able to induce the caterpillar to feed upon Vir-
ginia creeper, grass and corn. The majority of herbs and many woody 
and semi-woody plants are seldom, if ever, used for food. 
LIFE HISTORY AND HABITS. 
Its Winter Condition. The bagworm passes the winter in the 
egg stage inside the female bags. (See front cover.) These wii1ter 
bags are always conspicuous, especially on deciduous trees. The male 
bags are smaller and more slender than the female bags and are usually 
further distinguished by having portions of the dry pupal cases pro- · 
jecting from their lower ends. The bags consist largely of a very 
tough grade of silk into which are woven bits of leaves, stems and 
other woody materials which add to the strength of the bags. (Fig. 2.) 
There are few female insects so helpless as the mother bagworm 
and yet the provision which she makes for the safety of her brood of 
eggs is remarkable. The eggs are carefully tucl.ed away in the upper 
end of the hard brown pupal case, which is partly lined with scales 
from the body of the mother. In the lower end is to be found a firm 
plug of scales which the mother removes from her body and tamps in 
against the egg mass before she deserts the pupal case. This plug of 
scales makes it next to impossible for any small insect, which might 
get inside the bag, to reach the eggs inside the firm case. This protec-
tion alone is more than most insects provide for their eggs, but the 
firm enveloping bag closed above where it is tied to the twig, and 
drawn together below or plugged by the dried body of the mother 
offers further protection from cold and rain and hungry enemies. 
With such protection a very large percentage of the eggs pass the 
winter in safety. 
Hatching Season. The small, yellow eggs; which are about ·the 
size of, and closely resemble, clover seed, hatch in the spring. (Fig. 
13.) In the latitude of Central Missouri the normal time for the first 
appearance of larvre out doors is the second week of May. 
The young caterpillars work their · way out through the plug of 
scales and escape through the slit in the lower end of the pupal case 
into the silk lined mother bag, from whence in due time they find their 
way out through the narrow opening in the lower end. After escaping 
from the mother bag they usually drop down on a silk thread where 
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they swing back and forth until they get hold of a limb or some foliage. 
Formation of Protecting Bag. Immediately after escaping from 
the mother bag, the young caterpillar sets about preparing its protect-
ing bag. In the laboratory it prefers cork but in nature any soft sub-
stance which will submit to the attack of its small but sharp jaws 
may be used. The way it goes about making the bag is very peculiar 
and was first described by Dr. C. V. Riley years ago. (Figs. 4, 8.) 
FIGURE 4. BUILDING THE CASE. 
·The development of the bagworm: (a) young caterpillar preparing the 
mat of silk and cork chips; (b) taking the plunge; (c) case completed, the 
head of the caterpillar appearing in the mouth of the case; (d) caterpillar 
in the second stage, removed from the case; (e) caterpillar nearly full 
grown, projecting from case. 
First a mat of silk and cuttings about the length of its body is made 
and then like a diminutive tumbler it dives across and under the mat. 
The two ends of the mat are attached so at first it is held down on its 
back by the mat, but soon gains its feet and then has the mat on its 
back. By adding cuttings and silk on the under side of the body, it 
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has a complete girdle. This first girdle is just behind the legs. After 
adding several layers of cuttings and silk on the front edge of this 
girdle the bag is finally completed and covers the entire body. As the 
work progresses it crawls forward still leaving the structure anchored 
by the side straps of the original mat. In securing the cuttings it 
makes about five or six nibbles for each mouthful or wad. In doing 
this it always works toward its front feet. Each wad or mouthful is 
placed along the edge of the case and held there with the front feet 
while it is tied fast with silk by swinging the head back and forth 
over it. It requires but a short time to complete the case. The mat 
is formed and the plunge taken in from five to ten minutes and in three-
quarters of an hour the guide threads are cut and the worm walks 
away with his house held above his back. 
Its Feeding Habits. After the protecting bag is co ~11pleted the 
young caterpillar turns its attention to the matter of food. Its early 
FIGURE 5. EARLY WORK OF THE BAGWORM. 
The small objects on the box elder leaves and stems are the newly 
formed cases and the caterpillars have just begun to feed. 
work resembles that of the thrips which simply rasp off the outer layer 
of cells of the foliage. (Fig. 5.) Within a few days its size increases 
considerably and it begins eating holes through the leaves. (Fig. 6.) 
As a rule little note is taken of the work of this pest until about the 
~econd week in June. 
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By the middle of June the bagworms are about half-grown and 
their bags are a little over half an inch in length. At that time it be-
gins its real destructive work. Like other caterpillars they devour all 
the edible portion of the leaf and even use portions of the petioles for 
strengthening the bags. (Fig. 7.) From the time they are half grown 
until they cease feeding they seem to have an unappeasable appetite, 
FIGURE 6. INJUR~ B~ YOUNG BAGWORMS. 
Leaf of box elder showing the work of the young bagworms. Note the 
method of feeding, by eating holes through the leaf, which is characteristic 
of the young caterpillar. · 
except for a short time at the molting periods. From the n1iddle of 
June until August the pest is most destructive. Most other foliage 
feeding caterpillars of the orchard do their main feeding either in the 
spring or later in the fall as is the case with the canker worms and 
the fall web-worm. Fruit trees are less able to· withstand loss of 
foliage in the middle of the summer while the fruit is forming, so one 
complete defoliation at this time often results in the death of the 
tree. 
Migration. Fortunately the bagworm has poor means of spread-
ing from place to place. Occasionally bags containing the eggs are 
transported upon nursery stock, especially upon evergreens. A more 
effective means is provided by rivers and streams, along which the 
pest breeds so abundantly upon willows. This method accounts in 
part for the general distribution of the pest along the courses of the 
Osage and Missouri Rivers. 
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Another method of spread which works much more slowly but 
more surely is by actual migration of the caterpillars. The males are 
able to fly, like other moths, but since the females do not leave the 
protecting bags it is impos-
sible for the pest to mi-
grate in the adult state. 
The caterpillars, on the 
other hand, are extremely 
·active and can travel a .con-
siderable distance. The in-
spiration to migrate is es-
pecially noticeable where 
the food supply is exhaust-
ed before they mature. In 
such cases they drop down 
on a long silk thread and 
swing back and forth in 
the breeze until they strike 
some object to which they 
cling. Then they continue 
their migration on foot. 
Their powers of endur-
ance while migrating are 
very great. They are often 
found crawling across 
granitoid sidewalks in the 
FIGURE 7. INJURY BY HALF GROWN hot sun, when the mercury 
BAGWORMS. 
The conical cases attached to the leaves stands above 100 degrees 
and twigs are the cases of the bagworm. in the shade. While mi-
The majority of the leaves have been en- grating they undoubtedly 
tirely consumed as shown by the stubs of 
leaf petioles. This shows the characteristic feed to so:ne extent upon 
work of the older bagworms. herbs. We have no definite 
data on the distance they may travel after half grown, when the migra-
tions usually take place, but in breeding experiments newly hatched 
caterpillars traveled a distance of fifty feet from the breeding jars. 
This method of spread is of serious consequence in the cities, but less 
so in the open country. 
It is possible, too, that they are carried upon the feet and bodies 
of. birds like the larvre of the San Jose scale. In the early summer 
when the young caterpillars are hatching by the millions on infested 
willows and other trees, they are very small and many could be and 
probably are carried from place to place in this way. 
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The wind also helps in the spread of the pest during the young 
caterpillar stage. By letting out a long thread of silk they can dangle 
fro:11 the topmost branches of a tree until a strong breeze strikes them 
when they may be wafted several rods before striking the ground or 
another tree. One. nursery firm writes that they ca.11e near losing 
several thousand young roses before they realized what was the 
trouble. On examination, they found as high as seven minute bag-
worm cases on the lower side of the leaves. This field was almost a 
quarter of a mile distant from an infested pine grove, but a very 
strong wind had been blowing for several days in direct line from one 
to the other. 
Number of Larval Stages. There is a great variation in the rate 
of growth of the bagworm. It is not uncommon to find newly hatched, 
half-grown and full grown caterpillars on the same tree and often 
some caterpillars will be full grown before others of the same brood 
are half grown. Vvhen choice food is available they grow much more 
rapidly than when food is less palatable. While growing, the cater-
pillar changes its skin a number of times. This casting off of the old 
skin or molting always occurs at certain definite periods in the devel-
opment of the caterpillar. \iVhen the bagworm is ready to molt it 
closes and attaches the mouth of the bag to the foliage with silk, draws 
together the posterior opening of the bag and remains quiet for about 
a day during which time the old skin breaks open on the top of the 
head and neck and is pushed back off the end of the body. The .new 
skin is much lighter in color and more elastic so that after each molt 
the caterpillar beco:11es nmch larger. The firm chitinous head capsule 
does not expand between molts so from measurements of it the num-
ber of larval stages can be determined. 
In the past it has been claimed that there are four larval stages 
but from our observations there seem to be five, the additional one 
coming soon after hatching. It is difficult to follow the pest in its 
early stages, though the later molting periods can h easily deter-
mined. There is a great difference in the size of the males and fe-
males and even in individuals of the same sex so that some of one 
stage may be nearly as large as others of the succeeding stage. The 
amount and nature of the food supply has much to do with the size 
of the caterpillars. The breadth of the head has been used in deter-
mining the different larval stages and fro11 observations and hun-
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dreds of measurements we find that the five larval stages have the 
following measurements: 
Larval Stage. Breadth of Head. Length of Bag. 
First . . . . . . . . . . . . . . . . . . .44 to .66 mm ........... .. 4 to 8 111111 . 
Second ....... . . . .. .... . 75 to 1.11 mm ........... . . 6 to 15 111111. 
Third ........ . ........ L24 to 1.69 111m .. .. ... . .. ... 12 to 21 111111. 
Fourth ................ 1.77 to 2.35 111111 •••••••.•• . •• 20 to 35 mm. 
Fifth ........ . ......... 2.44 to 2.66 111111 ........ . .... 32 to 55 m111. 
The bag when first completed by the young caterpillar is about 4 111111. 
in length and is usually but slightly enlarged until after the first molt. 
The length of the bag is a fairly 
accurate guide in determining the 
stage of development of the cater-
pillar. 
A fairly typical illustration of 
the rate of development of the bag-
worm is offered by one colony 
which was bred on a small box 
elder tree just outside the labora-
tory window. They hatched be-
tween May 15 and 20, and were 
placed upon the tree May 20. They 
fed and developed slowly. On 
June 10 they were in the second 
stage with bags f rom 11 to 15 mm. 
in length. June 21 they were 
mostly in the third stage though a 
few had reached the fourth stage. 
They passed through the fifth stage 
in July and began pupating the first 
of August. The first adult males 
appeared August 15 to 20 and from 
September 5 to 12 they were quite 
abundant. At this time they were 
found mating. Two weeks later 
the bags were filled with eggs. 
,
·" ._ I >_ 
. . ·_:"_? 
. . . . 
..., 
FIGURE 8. EARLY DEVEL-
OPMENT. 
The young bagworm: (a) newly 
hatched caterpillar, before making 
its case; (b) same just beginning 
its case ; (c) case nearly com· 
pleted; (b) completed case, insect 
concealed within; (e) caterpillar 
after first molt. All much en-
larged.. (From Bureau of Ento-
mology, U. S. Department of Agri-
culture.) 
Provision for Pupa. After the caterpillar completes its develop-
ment it ties the anterior end of the bag to a small twig by means of 
silk which forms a band about the twig and completely closes that end 
of the bag. Instinct leads the caterpillars to select twigs for attaching 
the bag rather than the stems of leaves which would drop and carry 
the bags to the ground after frost. As a rule, one year old twigs with 
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a diameter of one-fourth inch or less are selected. The caterpillar ties 
the bag to the twig by crawling part way out of the case so that it can 
reach most of the way around the twig. The band around the twig 
is a promiscuous collection of silk strands. Some run around the twigs, 
while others run at angles or parallel with the twig. Where the twig 
is small, the band runs completely around it, while on larger twigs or 
where there is some obstruction, as in the case of the clumps of needles 
on a pine twig, the band may be simply attached to one side of the 
FIG. 9. CEDAR TWIG GIRDLED 
BY BAGWORM CASE. 
The band of silk which ties the 
case to the twig is usually broken 
by the expansion of the twig in the 
spring but when it is not broken 
it girdles the twig similar to a wire. 
twig or to the needles. A great 
deal of very tough silk is used in 
the bands and often these are suffi-
ciently strong to withstand the 
pressure exerted by the growing 
twig the following summer, when 
a definite constriction is formed.* 
(Fig. 9.) After the bag is firmly 
attached, the caterpillar adds an 
extra lining of fluffy silk to the bag, 
reverses itself and prepares to pu-
pate. In this way the front door 
is closed and the adult, in case of 
the male, must escape through the 
back door, which during the life of 
the caterpillar, was used for the 
discharge of excrement and dis-
carded skins. 
Pupation. During the larval 
life there is little external differ-
ence between the two sexes except 
for size. On preparing to pupate, 
the female bag is about twice the size of that of the male and the 
female caterpillar is much larger than. the male. After pupation there 
is a very striking difference between the sexes. 
The male pupa is only about half the size of the female and in 
shape and appearance closely resembles the chrysalis or pupa of other 
moths. (Fig. 11 (c).) It is safely tucked away in the small tough 
but fluffy lined bags. The female pupa, on the other hand, is a large 
brown, oblong object with distinct segments and with little resemblance 
to the pupa of other moths. (Fig. 11 (d).) The pupre occupy more 
*Von Schrenk, Hermann, Seventeenth Annual Report, Missouri 
Botanical Garden . 
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than half the cavity of the bags and the last larval skin is tucked away 
in the upper end of the bag. 
The Male Moth. In two or three weeks after pupation the inac-
... 
FIGURE 10. THE MALE BAGWORM MOTH. 
Bagworms: (a) two male cases attached to a pine twig, with the male 
pupal cases projecting, the moths having emerged; (b) the male moth, with 
the abdomen slightly extended, twice natural size; (c) same, natural size. 
Note the wasp-like appearance. 
tive male pupa forces itself half way out of the end of the case when 
a slit appears on the top of the head and thorax and the winged moth 
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emerges. (Fig. 10.) In a short time the wings expand and dry. At 
first the body is too heavy for aCtive flight but after discharging 
considerable liquid and exercising the wings for a time it is able to fly . 
They emerge largely in the afternoon and just before sundown become 
most active and seek the females. The male's body is .covered with 
dark scales and halt; and the wings, which expand about an inch, are 
lightly clothed with scales. These scales are soon lost after the moth 
begins to fly and it then resembles a bee. This resemblance is accen-
tuated by the great activity of the moths. 
Maturing of Female. No marked change takes place either in 
the bag or the pupal case of the female on maturing. An inconspicu-
ous slit appears at the lower or head end of the pupal case, but the 
mature female insect remains inside the case after maturing. If one 
cuts open one of the larger bags about the first of September and then 
removes the mature female insect from the brown pupal case, he will 
FIGURE 11. DEVELOPMENT OF ,THE BAGWORM . 
.i ,.rf/ 
The full grown caterpillar with characteristic marking, is shown at (a); 
(b) head of same; (c) male pupa; (d) female "pupa; (e) grub-like adult fe-
male; (f) adult male. (From the Bureau of Entomology, U. S. Department 
of Agriculture.) \. 
find that she is simply a soft, slug-like object without any legs, wings 
or other appendages possessed by either moths. She is merely a fleshy 
bag filled with eggs. (Fig. 10 (d), (e).) The anterior end of the 
body is rounded and slightly protected with chitin while the rest of 
the body is very soft and sparingly covered with very short pubescence 
on the abdominal segments. This is soon removed when the female 
begins to squirm about inside the hard pupal case. Near the posterior 
·end of the body there is a conspicuous girdle of yellowish brown pubes-
·Cence which is not removed until the eggs are laid. The slender ovi-
positor at the tip of the body is quite prominent. If, after maturing, 
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the female insect is not fertilized by the male she may crawl out of the 
pupal case and even out of the silken bag, dropping to the ground where 
she is destroyed. 
Mating. The insect has a very peculiar method of mating. Since 
the female remains inside the pupal case, which is enclosed by the tough 
silken bag, it becomes necessary for the male to reach her inside this 
FIGURE 12. THE MATING POSITION. 
Box elder twig with one male and two female cases. The one to the 
right shows a portion of the male pupal case projecting from it, the male · 
having emerged. The female case on the left has the male moth in the 
mating position with his abdomen thrust into the lower end of it. 
double barrier. There is an opening in the lower end of the bag and 
also a slit in the head end of the pupal case which is next to the open-
ing. So the male moth, being able to extend its abdomen to fully three 
times its normal length, thrusts the end of it through the mouth of the 
silken bag and into the narrow slit in the pupal case and gradually 
forces it up between the body of the female and her enveloping pupal 
case until the posterior end of her body is reached and impregnation 
takes place. (Fig. 12.') Professor Riley described and figured the 
female as crawling part way out of the case while mating. In every 
case where we have observed the moths mating, the female has been 
completely inside the pupal case. Males found mating in the breeding 
cages and outdoors had only the front end of their bodies and wings 
projecting from the mouth of the silken bag. Mating takes place 
largely in · the afternoon just about sundown and as a rule the males 
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die before morning. The life of the adult male insect is very short, 
seldom extending over more than twenty-four hours, whether mating 
occurs or not. 
The Egg Cluster. Soon after impregnation the female begins to 
FIGURE 13. THE EGGS OF THE BAGWORM. 
The female pupal case as seen from the front is shown at (a), with a 
portion of the case removed to show the concave plug of scales which closes 
the front of the case; (b) side view of same cut open to show the way the 
eggs are packed in and the plug of scales above; (c) small dish of eggs, 1200 
in all, taken from one female case; (d) a few eggs considerably enlarged. 
The shriveling is due to the alcohol in which they were preserved. 
deposit her supply of eggs 1n the upper end of the pupal case. There 
is no system to the arrangement" of the eggs though they are. closely 
packed together. They fill all of the abdominal portion of the case 
with the exception of the first large segment in front. (Fig. 12, a, b.) 
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This and the thoracic cavity are filled with the soft scale-like pubescence 
from the posterior end of the female's body. As the eggs are being 
deposited, a quantity of this pubescence is worked in between them 
so as to isolate one from the other, though the majority of it is used 
as a plug for the front end of the case. From the nature of this pubes-
cence and the way it is tamped into the front end of the pupal case, 
it offers an almost impenetrable barrier to any small enemy that might 
wish to reach the eggs. 
The mature impregnated female completely fills the pupal case 
and as she deposits her eggs her body gradually shrivels up so that by 
the time her last eggs are deposited and the plug of scales tamped in, 
there is little left of her. With a last effort she forces herself out 
through the slit in the front end of the pupal case and usually out 
through the opening in the end of the bag, though it is not uncommon 
to find the dried remains of the female plugging up the entrance to the 
bag. After she escapes through the slit in the pupal case it closes and 
the mass of a thousand eggs is safely sealed in the torpedo-shaped case 
which in turn is delicately cushioned in the warm silk-lined water-proof 
and almost impenetrable bag, which hangs pendant hom limb or twig 
FIGURE 14. DESTROYED BY THE 
BAGWORM. . 
This is only one of . several cedar 
trees, at Nevada, in the same row, all 
of which were destroyed. The small 
oval, pod-like objects are the winter 
cases of the pest still adhering. 
throughout the winter. 
NATURE OF INJURY. 
As stated elsewhere the 
bagworm is primarily a pest 
of fruit, shade and ornamen-
tal trees. It has been known 
to feed upon developing fruit 
though it is primarily a foli-
age pest. This it destroys at 
;1 time when the trees can 
least spare it, which often de~ 
stroys them outright. Large 
areas of hearing orchards 
have been destroyed in this 
way, seemingly by one defoli-
ation. (Fig. 13.) Evergreens 
are also quickly destroyed by 
swarms of bagworms. (Fig. 
14.) Those evergreens which 
put out new foliage slowly 
are e.spe.cially susceptible to 
.. injury. Often whole rows of 
young cedar, arbor vitae and 
spruce in nurseries are com-
pletely destroyed before the 
nurseryman detects the pest. 
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Shade trees are less apt to be killed, especially soft maples and box 
elders, though they are seriously weakend and their growth checked. 
In the creek and river bottoms the willow is a favorite food plant and 
in some sections whole swamps of willows are destroyed as though by 
fire. (Fig. 2.) 
NATURAL ENEMIES. 
There are a number of animals which prey upon the bagworm. 
These attack it largely during the caterpillar stage in the protecting 
bag. The most important enemies of the bagworm are parsitic Hy-
menoptera, wasps, ants and birds. 
Three species of inclmeu·11ons, Pimpla inquisitor, Say, P. conquisi-
tor, Say and Allocota thyridopterigis, Riley, are found commonly in-
festing the bagworm. These are primary parasites of this pest and 
are extremely effective in destroying it. This is especially true of the 
latter where as many as eight specimens may infest a single bagworm. 
These three ichneumon parasites are comparatively large wasp-like 
forms but there are a number of other much smaller gnat-like para-
sites. Some of these are probably secondary parasites of the ichneu-
mons and some may be egg-parasites. Of the various small parasites 
bred from the bagworm Habrocytus thyridopterigis, Ashm. is most 
abundant. D·ibrachys boucheanus Ratz. is also co:m11on. The follow-
ing species are less abundant: Pteromalus sp., Tetrastichus. sp., Pho-
betes albinopennis . Davis, Spilochalcis mariae, Riley and Chalcis ovata, 
Say. vVith the exception of the two latter species these have all been 
reared from bagworm cases received from various parts of the state in 
connection with this study. 
vVe are indebted to Professors C. R. Crosby and ]. C. Bradley of 
Cornell University for the identification of these parasites. 
One careful observer writes: ((The only natural enemies ~e·e have 
found have been various species of the 1·ed 7.t~asps, which seem to sue!~ 
out the worm from the upper end of the bag." This opinion is shared 
by others. It seems that the wasps attack the bagworm mostly while 
it is yet small and able to carry the bag in a vertical position. When 
the wasp approaches the caterpillar retreats into the bag and draws 
the mouth of the bag together when the wasp, with its strong jaws, 
simply bites through the upper end of the frail bag and either draws 
the caterpillar out bodily or crushes it and sucks out its blood. The 
wa,sps are probably species of V espidae which use various caterpillars 
as food for their young. 
As a result of limited observations, the writer is of the opinion 
that ants are an important check on the young caterpillars. The small 
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red pavement ant has been seen trying to get at the very young cater-
pillars in the newly made bags and most certainly devours many before 
the protecting bag is made. The larger species of ants can very easily 
tear open the small bags or carry them to their nests when the cater-
pillar can be destroyed. Practically all of the bagworm eggs hatch in 
the spring, but only a very small per cent of the caterpillars pass be- · 
yond the second stage. This great destruction of young caterpillars 
is due in part to ants and other small predaceous insects and spiders. 
In spite of the toughness of the bags, sap-suckers and woodpeckers 
FIGURE 15. HOW BIRDS DESTROY THE BAGWORM. 
Bagworm cases which have been broken into by birds. The appearance 
of the punctures would suggest the work of woodpeckers or sapsuckers. 
The birds are extremely helpful in the warfare against this pest. 
are able to break through it with their sharp beaks. In this way they 
devour many of the caterpillars and during the winter they feed to 
some extent upon the eggs. (Fig. 15.) Blackbirds are also active 
agents in the destruction of the pest. Mr. R. S. McConn, of Rich Hill, 
writing about the bagwom1 says: "The bag·worm destntction has been 
almost complete with my 200 maple trees. The grove is as bare of 
leaves as in the winter. Am writing to inform you that flocks of 
blackbirds have been· visiting the grove daily since Sunday (Aug. 13) 
326 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 104. 
and they are feeding upon the bagworms. While standing tmder one 
of the trees I noticed .a case fall every few seconds and, on ·examina-
tion, found no worms inside. On looking up I found the birds as 
busy as bees picking them out." 
Writing of the work of birds in the control of the bagworm, Mr. 
R. ]. Robertson of Marshfield says: "I discovered a few days ago 
that the birds have almost completely destroyed the pest in my orchard. 
I happened over in the part of my orchard which was af-
fected with them and hearing the birds making a queer noise I just 
watched them for a while. There seemed to be two species of birds 
which were feeding on the worms and today (June 6) I was over there 
again and not a single zuorm could I find. fttst thmtght I would let 
you know about the birds' good work as I am a great protector of birds 
and it does me good to know when they do the Mchardist a good deed." 
We were unable to learn what particular birds these were. They ap-
peared early in the summer while the caterpillars were yet small and 
so saved most of the foliage. The various species of insectivorous 
birds are evidently a very important natural check upon the bagworm 
and should be protected and encouraged to harbor in infested trees 
and orchards. They are far more helpful in controlling the pest on 
deciduous trees than on evergreens such as the pines and cedars. 
MEANS OF COMBATING. 
The bagworm is easy to control, at least upon trees of moderate 
size. In the control of the pest one should first find out if it is breed-
ing upon willows and other brush in nearby creek bottoms and if so, 
cut and burn these in the winter so as to prevent reinfestation. 
There are two methods of destroying th~ pest on infested trees : 
( 1) by collecting the bags, and (2) by spraying with a poison. 
If the bagworm is restricted to a few apple or shade trees or 
ornamental shrubs, one can easily collect all of the bags in the winter 
when the leaves are off. All of the female bags containing the eggs 
should be collected and placed in a box or barrel far from trees or 
shrubs. Then it is impossible for any of the young caterpillars on 
hatching to get back to the trees and the beneficial parasites are not 
destroyed. The male bags are empty in the winter and if it .were not 
for the fact that it is difficult to distinguish them from the female bags 
which contain the eggs, they could be left, but to be certain that no 
eggs escape · it is necessary that all the bags be collected. This method 
is in common use and is entirely effective, if carefully done. It does. 
not work so well where evergreens areinfested and is out of the ques-
tion where orchards of from ten to three hundred acres ot groves of 
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large shade trees are infested. In such cases it is necessary to spray 
with poison when the young caterpillars begin to feed upon the foliage 
in the spring. 
As the result of experimental tests of the effect of poison upon 
bagworms of different ages: the writer finds that the very young cater-
pillars readily feed upon 'poisoned foliage and quickly succumb. The 
older caterpillars are more. cautious about feeding upon sprayed foliage. 
From this it is evident that early spraying is desirable for it not only 
proves more effective but also destroys the pest before the foliage is 
consumed. Arsenate of lead should be used especially upon evergreens 
since it sticks better and is less apt to burn the foliage. If the spray-
ing can be done while the caterpillars are yet small, 2y;l pounds of 
arsenate of lead to 50 gallons of water is sufficient. When later spray-
ing is done to control the older caterpillars it is advisable to use from 
three to five pounds to 50 gallons of water though at the latter strength 
slight burning may occur on evergreens. The first regular applica-
tion of poison for the codling moth just after the blossoms fall will 
control the bagworm in orchards. One careful application of poison 
before the first of June will completely control the pest either upon 
fruit, evergreen or shade trees. 
After the caterpillars are half grown they are much less easily 
killed. At that time they seem to be able to detect the poison upon the 
foliage and may either migrate in search of fresh foliage or tie up 
their bags and pupate before they are full grown. In such cases only 
a few of them ever reach the adult stage and these deposit only a 
small numbr of imperfect eggs which either fail to hatch at all the fol-
lowing spring or produce feeble caterpillars which cause little further 
trouble. 
When deprived of food, the bagworm concentrates every effort 
on the reproduction of at least a few young. This was brought out 
very forcibly in an 80-acre bearing apple orchard of Mr. Jasper Mc-
Crary of Harwood, Missouri. In the summer of 1910 the bagworms 
were very abundant in his orchard completely stripping about a third 
of it and destroying a number of trees so that he planned on spraying 
as soon as the young caterpillars appeared in 1911. Unfortunately his 
power sprayer was late in arriving and he had trouble getting it to 
work properly at first so that the caterpillars were already beginning 
to strip the trees of their foliage when he finally succeeded in getting 
the spraying done. The bagworms did not leave the trees but tied 
their bags to twigs and pupated prematurely. From samples received 
from this orchard we find that the caterpillars were about half grown 
when they pupated and few, if any, of them succeeded in emerging 
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from the pupal case. The poison did not kill them at once but af-
fected them so that they were indisposed to migrate in search of un-
sprayed foliage and finally after pupating died. The pest seems to 
have been stamped out completely in this orchard even though the 
spraying was done late and under unfavorable conditions. 
To show better how this pest can be controlled with poison when 
the spraying is done at the right time, we would call attention to some 
spraying work done under direction of the Department of Entomology 
in the DeWitt cemetery. Mr. Fisher, the superintendent of the ceme-
tery, found that the bagworms were destroying the evergreens, some 
of which were more than fifty feet tall. Several of the trees were so 
FIGURE 16. INFESTED ORCHARD AND PINE GROVE. 
The upper figure shows the work of the pest in the McCrary orchard 
at Harwood. .The trees to the right and in the background were defoliated 
the previous summer but not killed, while those to the left were killed out-
right. The lower figure shows a white pine grove in Southwest Missouri 
which came near being destroyed by the pest but after two years of per-
sistent sprayi~g it was saved. It will take several years for the grove .to 
completely recover. 
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badly infested that they were cut down and burned and the others 
sprayed with arsenate of lead when the young caterpillars were hatch-
ing. A month later the superintendent wrote that he had sprayed 
twice and that while a few new bags could be found after the first 
application, none were to be found after the second. In this case the 
pest was completely controlled even on very large evergreens. 
The most extensive spraying perhaps that has ever been done to 
control this pest was done in a large white pine grove in Southwest 
Missouri. (Fig. 16.) This grove of five acres is the most southern 
white pine grove in the country and has been carefully preserved, but 
in recent years the bagworm got started in it and threatened to destroy 
it completely. The owners realizing this, undertook to spray the entire 
grove with arsenate of lead. Some of the trees were almost 50 feet 
tall and were so closely planted in rows that it was extremely difticult 
to get through with a power sprayer. But with persistent efforts the 
work was finally completed and the grove saved. In this case the 
worms were not killed the first year ( 1910) but did not attain their 
normal size, a large portion dropping from the trees and crawling over 
the ground at the time they usually affix themselves to the twigs. 
Females were abundant but on examination few bags contained eggs 
in any quantity. The following spring the work of destruction was 
completed by early spraying with 4Y:J pounds of arsenate of lead to 
50 gallons of water. 
This was an unusual case but shows what can be done by spraying 
when the life of valuable trees are at stake. In most cases where the 
bagworm is causing trouble it can be more easily checked. In the cities 
where it is working upon evergreens, shade trees and ornamental 
shrubs the collection of the bags in the winter combined with one 
thorough application of poison about the third week of May will co.n· 
pletely control the pest. In the open country there is no excuse for 
allowing the pest to cause trouble in the orchard. If a farmer or fruit 
grower expects to grow fruit worth while, he simply imtst take into 
account such pests as the codling moth and plum curculio, and while 
controlling these by spraying with poison in the spring the bagworm 
is also controlled. The pest often becomes troublesome in the country 
by attacking large evergreen and shade trees and then it is more diffi-
cult to control, but it can be controlled if one will simply cut down 
those trees and shrubs which are not especially valuable, and then spray 
the rest with poison before the first of J nne. 
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SUMMARY. 
The bagworm is the most destructive caterpillar attacking the 
foliage of trees and shrubs in Missouri today. It is becoming especially 
important as a pest of fruit trees. The great rapidity with which it 
increases, its great capacity for consumption of foliage in mid-summer 
and the great variety of trees and shrubs which it attacks make it a 
most dangerous pest. 
It is quite generally distributed over the state but is especially 
abundant and destructive in the west and southwest part of the state 
and in the river counties. It has been extremely destructive for the 
past three or four years and does not seem to be decreasing in num-
bers except where measures for its control have been taken. Its natural 
enemies as a rule do not seem to be able to control it and measures 
must be taken to check it where it is causing trouble. 
In the control of the pest, protect birds and other animals which 
help to control it ; destroy the bags containing the eggs in the winter 
and spray the infested trees with poison before the first of J urre. 
In conclusion the writer wishes to express his indebtedness to the 
various farmers and fruit growers of the state and to others, through 
whose generous and ever ready assistance, this work was made pos-
sible. 
